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(b) fl!riJ^&<fcfcl«O:7^:*nfc^flMi»«JKtt<07 5~9 9. 7% 
( v / v ) S- 5r L , 

(c) flu IE 7]c tt ffl (4 » ffl ft co 0 . 3~25%(v/v)£3rL, 

( d ) flu IE ffi #c ft (4 . ^^<tUi«7 7*fSI«ttlJ!:, ffSClS 

- 1 0 % ( w / v ) T * & Hi 9V tt )V & j£ ft . 

2 . flu IE Sr < t t> 1 S co 7 /t^ n ft ^ ft ^' 7 •/ * ft; -ft ft £ * W •? h If * 

jh i IE m co a m ft o 

3. ^ 3: < tJ, l«07;P-^-a-ft;-^ft^'ffl^ft£?)i^^< i&80%v/v£% 
•t If * H l £ fc Ji 2 IE tt co ffi j£ ft . 

4. ^ 3r < tt 1 |«7/ktnjt^i^fiiSf «^"^< fc i> 9 0%v/v^i 
f If * JI 1 4 fc i4 2 IE tt co ffl j£ ft . 

5 . ^ 33: < b i> ll«7i^nf^ii>'2 - 2 Offlco^SfC^£*ir-&±IEit 
;£ II co o -f ti *» 1 II tc IE » co ffl file ft . 

6 . 7 ;k ^ n ft ft . ^ — 7 )V it u ^ - t Y X3 7 )V ^ ? > h V y ; * ft ^° - 

7 n ^- ? f- ^ ; 1 !Hi«^-7;l/^ n#'J x-f;i. ; - 7 ;W * n -f" # U 
y ; ;t — 7 3j- a ^ — t Fn7it>'M/y ; fx ( ^ - 7 /!✓ ;t a - a, ^ ^ ) 
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y ; ;t — 7 jv it a ^? — t Fo7ityM/yi:^-7/^n - n - 7 f ;i/ f * U 
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> b co m. & ft ; i V C j F 3 C 1 gi^Ifflil. 1 a JJl _L T ft & ± IE II * if co v> 

-r ti & i m & i a « <r> m & ft . 

^ ii v> -r n. *» i ii iz is » co a m ft . 

8 . If. W M tt ffl # - JR ^ R f ( C H 2 ) ,-CONH-R'N ( O ) R'R'tfig 
t^7S V * * i" H T ft & ft S. H 1 ~ 7 CO ^ -f ti 1 Jf fc 12 CO ffi fig ft . 

Ht. R F (±I*14-1 2^A , -7/l/^n7/K/HT"| 1 D , R 1 ii K St it 

I - 6«7;K;HtSi 0 „ R 2 & J; t/ R 3 ii |sl - T ft -> T i.M*-.tutU < 

COT )V$r )Vmfr t>W$i% tl . n = 0 — 1 2 tiS , 

9 . If H ?g '[4 M #\ ^y?f*7;^n\7f;l/7S F7nt;l/y^f ;P7 5 

y t ft s *> . 4fcttifL***-*-s±iBai*3B»v^fi.3&» i ii t K a co 11 IS ft . 
i o. & < b i> i « co if m $s tt ffl #\ 77iii<oii!^*3!J5'?*iji* 

II 1 - 9«uf il* 1 1 Jf t~ IE tft CO ffl fig ft „ 

1 1 . If H tt # „ 2 - ( a, 7° ^ t* i) ? iV * u * 7 f - /I/ ) x f - * x * a y 

y-c ft 4 *> . 4 {± # * -r ■§> if * ii i o ie m co m ft . 

1 2 . flI8tt)H*«, ^ =3r < b i> ll«7 7«if ctv-tfel)^, 4 tz ii £ 
*i * # * -T S ± IE If * IB co o -f ft 1 II iz IE it co ffi f£ ft o 

13. m IE -r n v — % 

C 8 FwCH 2 -S-(CH 2 -CH) 5 -H 

I 

CO 
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NHCH(CH 2 OH) 3 

Ir#*-rsif5f<lll 2 IE ffe co ffl l£ ft „ 

14. IfHvSttM/TkffifflcofiSJt^l/l 0 ^ A. 1 / 1 T ft h ± IE If S if CO 
\,>-ftLfr 1 JS t IE ft co M fi£ ft . 

1 5 . If ffi i§ tt fiJ / ?K tt ffl CO m * Jt # 1 / 5 1 / 3 T ft 4 If * II 1 4 IE m 

co m in ft . 
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1 6 . § fc . *ttffl36»Mlttffi<?5V^-rfL36» — *«t»fc. * Jt tt i a 6 - ffl <Z> #1 

^a^tt, ^ =ac < 1 1> i a ^ as m ft z a? * l . t« ie m ft * * *g , e an ft 
^ ii ^ -r ft. ^ i ii £ K m co a us; ft . 

1 7 . lU!A±.<oy v m ft * tt ft ft o ffl ft & ft P '14 ^ ^ & iz M M -t h tz 
( b ) tif IS ^ tfc ffl. tiZ „ if if 1 fc ii n T ffi a L i 3 & 7 ;P * o ft ft to 

i 8. it ^ 3i i ~~ i 6co\^^hfriJMi£mcDffifcmnmwizmm£ti&m?&TM 
i 7 is m cd -h m . 

1 9. § . X 7 s - >y 7" (b) CO-y/KOHftMM^-^tflS^IBl 7 ± l± 1 8 IS 

2 o . ll*Jll~l«oi^i'#i*>15SfcEttcoffli£***tfEi!ilM. 

2 i . i* * ii 2 oe*<o8**&j»t=affli-sii:*#tf, }&s*st4«a 

2 2 . IS 3< 1 — 1 6 cr>^-?tifr 1 rMtziZWkco 7 X n # — y ffl.f&m% &ts 
H S A * fc ft ffi p a n * ii A II H p° n . 
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[ m m (o m m & et m ] 

? v m it ir m it iz ft co m w it #i js ft 

* ft bj! (i , ^ ffi a ^ £ ft ^ . s? ^ aik m x tr « a ? u - a ^ m m & if 1 1 
m m x- & k w it *i sst ft ? & *> *> y iv t= n -r § . w t , * » ^ ia , is 7 ■>> * ^ -ft 

. sts»^iift^$, s m £ # ta * n & <o *> * o a ± x- m m x- * & fc 

* IB ft If 31 4 , 3 6 6,1 6 9 # tc IE « § ix T S J: o t= . IS f£ 2: if co M {» <0 

ita 4^7;k5j-n^ — *y«i^i^ffifflts <r t # f # s . z. co m ff co ffi * 

RWt itiif, IH« & iffi 7 jj- n # - # y E ft jf M $ •£ & A» , fo h ^ (± y 
)V * u J] - if. y £ A ti 3£ ^ Jt* x *° y x* ^ XT - -fe* * if co ft flf J 4* 7 * - A , # Bfc ft 4 
jfe 14 V >V & if £ rt- L T M « t 7/^n*-t;y{: £ Pal & tfj fc & M $ it S . U»L 

6 ^ , c co 'l 6 9f filtttt, itI*7n'*n*-#yl^Bit«3V^-c fcl 
Srft* 1 ?, i co M M m iz i & ?&«8&|i£|n]±S-£ & i:4±tc^tttcJ; ottHStifc 

ussRtSiitfTSi. i co ffl co a ft m m m ft f± . iM«aicsii:£ 

xv;l/y 3 y ^ tK * * M <J0 ^ ^ ^ )V co B T fl& ffl § ft T ^ 
h a m *tJ y )V E ^ ft (i 7 * n ii - # y # * « JK j&s fi ft . FJt M 81 JK 5r 

ist^cas£ftii^«tti^^stt^o iftfco^t, * hi w it m 5 , o 

7 3,3 7 8 1 1± . JfiL/h«*6»*SilfcJER^Bg : f L ** : ffT*35-yyf:. 

7 ;i/ ^ o * - ^ v * * i co ffi ^ 7 ;P ^ n fi - v ffl <o * JBE ^ A> » S Sfe « f& S 
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fflfijft«r#iH»3#lTV*&. * B # fF m 4 , 9 1 7 , 9 3 0 ti i tJ? R ffl # If ffi ■ 
^IWmO 1 5 8 9 9 6 f tli, 5 0 II%lilT» 7 D * - *'y f ^ t> 2 

fi£ ft # 12 Us £ T h . iix^^fflJtfta. 7;^o*-*'y!:, >!07;k^-n 
#-xKyfc«-&fc3*ifc#iIi$Sttaif: * # * -T 5 *J SB # ft M * 13 K L it & . ifi 4> 

m * if tc ± t » ft fg co ? )v * o # - tk > ffl £ m m t » «7^*o*-#y« 

* H fF H 4 , 5 6 9 ,7 8 4 ^ t ii . 5 0§l%HT«7;^n*-#y^ 

75>-X#f i paiffi^llBll2 6 3 0 3 4 7 ftli, _L Ml t fc W fF (C 12 $8 $ tl T 

n 7^ - > y ^ a&* 12 a § tl T ^ 6 . 

fflKRftiftfJlH&BH&WO 9 3/0 9 7 6 2 ^ t~ (4 s ^tl*«fi^t*9 0 g / 
1 0 0m 1 ( ft 5 0 % v / v ) tf5|R*rt4a-5-ffl<?)7 7U*0* — JKVSiBa^XV 

HI^WfFffiS^BSmwo 9 0/ 1 5 8 0 7 ftli, 7A-*n#-*yi7A' 

* * 7 -y * -ft # ffi VS tt £<l tf> ffi ffl fc o V* T 12 »t § tl X V^S . 

>f 7" 7 \7 b V y ( Obraztsov ) (S5 I I S B SM?)*X?-f |, San Di ego 
Cal if ornia , USA , March 1993 ) (4 „ «-7/Knf* 'J y (80% w 

/ v , 4 0% v/v) ■^-*7;t'*nXr-iKy»-6-ift*»4>M»S*i.. *'J*^fy 
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l/y/^lit^y/ofl/yn^ij-?- ( Proxano 1268 ) £ M ^ T ¥L-ffc t . 1 , 

* % u , - m at t u, siiittfflfcj:t/*ttffi^tt5fii5nty;i'ffliftti> 
( a ) m e « i± , it «r « , *«*«tJ«tv/4fcttai*^)K'fl:** < is » -e 

fo -> X t> ^ IS ft T *> T i> i < . ffiiEftft**«JRXifi(Z)lfflK»A§;h.fc 1 fla lit 
±<?)\f aSf StLTt ilO 0?i<«M^^)^-^< t t 3 0 % 7 v f til 
£ a fc (fftt, lfflJSl±«o**JK I F* I BrtsJ:V/4fc{iC l J; IX / £ fc u 
I T * & S *i fc > , 7;Unjt-&ft«^4< t US^^tL, 

(b) ffiM'J?% < b i* 1 Mco 7 ?V * v ik&Wli . &f&%3co 7 5 9 9 . 7% 
( v / v ) £ Kt L , 

(c) «HE*ttffll±.ajSft«0. 3~25%(v/v)£3rL, 

( d ) Iff IE ffi ^ & (i . ik & < fc fc 1 tt 7 >y » it ll- H S tt M fc . ttlCll 

- i o % ( w / v ) T»4SfWtty^aiat»*, sits. 

* % bj co m #; n =5: in m t± . sttSttittt^tts^^t ltmsh. h ? -y 

a6Bg<oft*W*J||«ii, & fc . 7 ;P * a # - # >- £ ;k -ft. -T & ft co # jr * & ffi 
t4. i 6 co fi ft % <0 ^ < o ^ {4 ^ £ (c S 0J T- * . S#«!3rJB«tt#<«ffl 

iittffltj h ifi , st, is as a , as , ftttjftfej:v*«^w*ffla*tfrfflT 
a k s ft fc a ft ft tit , m fflr «t 9&^ftT^§ii«ic9aftijJ: "3 t7;^n^- 
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icj:ot»fit«iTfriTi5ot, y ft m * as 3d l t jm » -r & & w a* % < m % 

i ffl JS; ft J± . fifHtty/PcOje-CfcoT. M * s jfi 14 f $> & 

* % m <n> is t a ^ t . wtciHieLirv^iRijtt. 

r Y /V j ti , ¥ El flc T* . -fe* 5 f - y « ffl ft *■ * ~? h i £ co f # & ^ £> t % ft 

ft « * * -r . 

v * -ft 3 *i fc , ftftfc&vWi^fi&fttfK it ft ft , ^ttitttifcttaitt^jRfl;** 

g7 y 3B {1: t A - ft £ 7 y » -ft $ n ft ft §r TP. -t . 

SP # W 7 v gg ft fc (i , * S & £ ^ «i ^ O ffc « ?K S ^ « ^ < i: & 3 

o % 36* 7 v m m t t a m £ ft t ^ s ; t * m o . 

fiagfls fc (± . 7 7iftft^i(:it^ilft:t, Mitf. * <n m. * £ fc o * s 

^t-0^xnM^^ffA§aT^StOj3j:t//Sfc{±^<7)Mft7K»W**M^ 

#:7>yS£*$£ftT^£<Z)i:|a|«fc:B r „ C 1 & £ V* fi I C i -> t li $ tit 

i> <7) T & h . 

7 -y « ft * fll ft ft 14 . M 3L M , SB # (= ^ -y * ft ii <fc V SB ft ft * * ft § ft 
T^tfci^, IE lift, *M'ft, Hift&£ v^Ji#3l^(?D^— 7/P*ot;p* > 
, /-? — -7 ^ a x — -r . A'-7^^n^y x-f^s ^ — 7 )V ^ n r 5 V . 7 
l^t^s 7 >y * ft / * * ft S ft ft . *ftA-7;Kn7;K/K £ ft ^° - 7 

;p^-nr;i^^;P*3J:tf^**S^-ft<7)J: o ts: m ? -v * ft ft ft ^ 7 jj- n A - # 
yi>f,IjRT^ s IfiUM^ftli, A--7;^of*'Jy < 1 , 2 - b* x ( 
F-T;P^;P) x^y ( 1 , 2 - b* x ( F — y* <f - }V ) x^y, l-F-^fy/n 
b°;k, 2-F-\^fy;Uf , 2-b'.x(F- / \^fy^)x-ry),y^ — 

7 



(9) Slf 9-5 0 380 2 

/Ko^f/l/f^'Jv, — 7 )V it n =J ?< -f- iv =f Ji U y , ^ — 7 ;P :t a ^ -f- )V - 

;Hi'y?n ( 3 , 3 , 1 ) 7 + V ti ± V CO [sj j£ #; , A'-7/^nA-h ^ n 7 

xtVM/>-, ( C F 3 ) 2 CFO ( C F 2 C F 2 ) 2 OCF (CF 3 ) 2 , 

( C F 3 ) 2 CFO (CF 2 CF 2 ) 3 OCF (CF 3 ) 2 , (CF 3 ) 2 CFO (CF 2 
CF 2 ) 2 F „ ( C F 3 ) 2 CFO (CF 2 CF 2 ) 3 F . F [CF (CF 3 ) CF 2 0 
] 2 CHFCF 3 . [CF 3 CF 2 CF 2 (CF 2 ) u ] 2 0. u=1.3& 
h VMi 5 ) -t'SSix^X-T-^, N (C 3 F 7 ) 3 , N (C 4 F 9 ) 3 , N (C 5 F n 

) 3 „ A"-7;i/*n-N-^f yi-A-t Ko^-y ij yfii;y-'A , -7;i/tn-N- 
^f*^-tFo'fyjfy'jy|(7)7 5y, c 6 f 13 h. c 8 f 17 h, c 8 f 16 h 2 

£ }£ cr, — ? )V it O T /V * >V CO # * -ft ft . fcJ;t/'C 6 F 13 B C „ F j 7 B r ( ^ 

- 7 ;k 7* n y ) . C 6 F 13 CBr 2 CH 2 Br. 1 - 7° n t 4 - A" - 7;^n-f V 
rnbVP^^n'v^-tfV. C B Fi 6 B r,f «Aoy^ftBift, CF 3 0 (CF 2 
C F 2 O ) u C F 2 C H 2 O H u = 2 & & U 3 ) Sr if T $> h . 7 -y * -ft 

/ * S -ffc ?M ft ^ ft <0 #1 i: L T . C 6 F 13 C 10 H 21s C 6 F 13 CH = CHC 6 H 13 
. C 8 F 17 CH = CHC 8 H l; ^'f If 4fl§ t 7 7 fft^ 'J i-f iVO^J h Lt, 
CF 3 [ (OCF,CF 2 )p(OCF 1 ) q CF 3 (££'C, p / q = 0 . 6 — 0. 
7 ) 36* * tf 6 *i S o i ft tfO it & ft (4 , *a4fclifi^LTfflH4;i:4«tS £ 

*t 4 Hf^a#wsi*tJ:*itr. « ffl -r -g. ft 7 >y s -ft -ft ft & & ^ \± m 7 ? m it 
it & ft a . iftmm 2 - 2 0 , t&% l <n^mm.e ^ 2 0 , Hi:ifu<iisi 

15: 8 — 2 0 s . 

-ft -ft ft «4 . m ^ \i l A 0 M t h k o % m v>m & £ ^ ~? h tz tb , M st t4 m < 

. m.mffl*??\-mv&<7)BTcommizh + ftMLT ^ & , y >v & t> <r> 7 jv it a a — # 

* * <?) i» 7 ;k * a # - > it ft co M t L?, A-7;^oA-t H a 7 x 
tVM^y ( * * 2 1 5 °C ) , A-7;HnA"-bt=a7;K7>f > ( S» * 2 
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4 0 °C ) , — 7 )V ^ t? h U 7 f - }V 7 S y (1*1 7 8'C) . b" X ( — 7 rt- Jj" 
D a. df is )V ) 1 , 2-Xfy(*^19 5^C),^-7^5rD7;P3ri/y(!»jS 

1 9 4 °C ) , fcitfAP F - 2 1 5 1 ", APF-240™. A P F - 2 6 0 1 M ( 
X7-rn^?7(Air Products) , USA) ( ^ftf ft, 2 1 5 , 216, 

2 6 0 *C ) ifi m if t> ft h o 

* % ^ * ffl & -e « m co « y -V m ft ft ^ ft t± , A-7**ny7 yyat^f 

# V y , ^ — 7 )V ^ n - n - 7 ^ )V r * U >" . — 7 )V * X3 is * V )V X ? > ^ 

7 )V * u is * ~s V )V 9 y , M It ^ - 7 )V ^ n ^ -7 f- ^ „ «-7^^n^ y 

j: — 7^;p, M t If , ftf 12 5 o 0^3 3 o o^-fc'coai^^r^^Mcoji- — v-^ey 

b ( Ausiraont ) CD 7 =r > 7" U V ™ ( f omb 1 i ns 1 M ) , C H F n H , C 2 F 3 C 1 3 & 

cd m 14 £> & 14 i ft fc l a 121 ± co ?K » ft # ffi vS tt ffj k co M ^ ft T -3 T i> i . 
rA , -7;^nr;l' i f/Htj i: li , # H $S '14 SI ^ 0 — 7 )V ^ o T /!✓ =f ;P ^ £ # IT 
Ltia^t^Sftt^, *T 4 L < ii . ; co # M vS tt Jffl li 4 (#77lft) T 
;l> * 2 * H * 1" 4 . * Bf S tt 3W li . i M * ^ * ffl iS tt M . T - * ^ * AS iS tt M 

, # f- * y # H g e m z tz ii m e # a g e m i> t < 14 <r ft 6 cd s it? m r t =t . 

* ft B ^ h h w 14 ft «£ fit # Sf T co m T- (i . ittdca^tt^A^t Lt ^1 

# ISI T ffl %i cr> ^ m S tt ffi ffl $ ft S o LtAMT, ^—7}V$-UT)V*)Vit& 

m m e *i ii w * l ^ ^\ iftiiift^co-^Hgtt^j * s w t & jm g§ s ** e ^ ^ y> , 

z ft (c M M co k ft m k tt < 4 b , i 0 - Jf * 3» T # tt t ffi ( J . g . 'Ji 

X(Riess)^, Adv. Mat., 3:249—251 (1991)) tztbT'fo%><, 

MiK, a T t *3 ^ T i¥ HI I' it W -f h - JR 3e I f ^ § ft h ft i§r ft li , ilti 
*tiftfecoft^ft*^ifc§^^^tfc^<ov^x^col)R'ffP ; 3aitlcfcv^Tli, l 

. 2 5 g / k § t v co a # s *s m s ft . * % 0fl ic ffl v> a, ft § b ^ # it ai n ^ 

HflfgWO 9 1/9 1 4 6 8 9 # CD ft ft , f^^^fnv-illSEttf IStt 
£ij 14 . ^aA^7ictift^«ft^ft*^fe$^^^St^co^>7X^coM«rta*f 
is V> T (4 . 4 g / k g 4 -c co s 4- * ^' ft ^ $ ft ^ . 

W * t vwt - 7 )V it n T )V ft m S 'It ?PJ co #iJ 4: U . * H ft ft H 3 ,8 2 
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8 , 

0 8 5 f tEftSfLT^SrSy^^^b', f# t , — Rp ( C H 2 ) n CON 
H — R 1 — N (O) ( — « 5$ I ) T m § ft ■?> & <7> &m if ' L> ft h . 

R f ti s r$I4-1 2 «A - -7;k^ nr^^f/Uti 0 , R 1 i4 . m 
mWL\ ~~ 6 <7) T iVm-Cfo*) . R 2 i ?/ R 3 14 . H--Cfc-)ti,I^-)TUt 

1 6»7;H/H ; & & IS PIH^ ?F $1 & IM W O 9 0/5 8 0 7 f CEt 
S#t"C^4»St*<Z)J: 3 & 7 y * -ffc 'J y K 3* * , W <c * X * rj y y«7 y * <ffc B 

# flc » *fcttHIRWi ! lFtilH&BilBWO 9 1 / 9 1 4 6 8 9 ^tfB«§nt^5 
^ H }g tt CD =fc 3*7 -yfftf nv-^Igeilfr^^^lfi^SJR^fil,, 

*S6^t=t5V^"Cttffl-*-S#nSlttffF«*li^=Sr< (0. 1 — 1 0 % w / v ) . 
ffiltUttffiOlhWlia^^t, # ffi M tt SO / * tt ffl «0 fi * lb # 1 / 1 0 
6 1/1, jff4L<l4 1/54>i|>l/3t44J:3taS{8ft4. 

* % EM |i jog. ft li . ffix + ^^-oilW^IftSift i: , p *fl iz i4 7 /t- 

J; H^i ffif tff ^ t «t H SiC J; o t , lit 5 I J; 

# HH tint, 

( a ) & & < t t 1 8«9aMS5r*HSttffl£*ttWmJ¥fc£->"C#ftffl4»fc 

( b ) Xf 7 7 ( a ) CO # ft $ £ s HffTt, Fit W. CO M tfO fa ft ffl 7 * n f) 

- # > £ m * t,z m in L , 7 v m it it & ft co y >v £ m A -t h x -r -y ? b . * £ , 

( c ) Xf 7 7 ( b ) <?) y ;P £ im m -f h x t- ••/ T b „ 
£ # tr # )I S- SI « -r & . 

H£ M <4 , « i. Hf S ?S T to 31 it* * m & if tc i ~* X ft 5 i fc ** T" $ £ . 

± M L # Jf * ffl V» ft J4\ * ^ ft M & St « ± £ iS 4> # St £ J; -5 T i§ ffi $ ft 
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